Biophysical effect of amino acids on the prevention of protein aggregation.
Each protein folds into a unique and native structure spontaneously. However, during the unfolding or refolding process, a protein often tends to form aggregates. To establish a method to prevent undesirable protein aggregation and to increase the stability of native protein structures under deterioration conditions, two types of aggregation conditions, thermal unfolding-induced aggregation and dilution-induced aggregation from denatured state, were studied in the presence of additional amino acids and ions using lysozyme as a model protein. Among 15 amino acids tested, arginine exhibited the best results in preventing the formation of aggregates in both cases. Further biophysical studies revealed that arginine did not change the thermal denaturation temperature (T(m)) of the lysozyme. The preventive effect of arginine on aggregation was not dependent on the size or isoelectric point of eight kinds of proteins tested.